Weakly phytotoxic, water-soluble pigments from culture filtrates of the potato early blight organism Alternaria solani have been identified by 'H NMR, UV, mass spectrometric, and acetylation studies as the pair of rotamers represented by structure la.
Introduction
Alternaria solani, a pathogen of solanaceous plants and well-known as the fungus causing early blight of potato, has been a rich source of interesting secondary metabolites. These include (but are not limited to) the tetrahydroanthraquinones altersolanol A 
Methods and Results

General
Isolation of pigments
Dimer I acetates
Dimer I (ca. 5 mg) was kept overnight at room temperature in pyridine (0.9 ml) and Ac 2 0 (0.6 ml). After evaporation to dryness, the product was separated by preparative TLC into I-nonaacetate (IAc 9 ; 1.6 mg) as faster-moving, minor product, and octaacetate (IAc 8 
Phytotoxicity of altersolanol A and its dimers
The phytotoxicity of 2 a and dimers I and II was assessed by injecting 25-50 pi of aqueous solutions into the intercellular spaces of tomato leaves. Altersolanol A caused necrosis at injected sited at concentrations as low as 2.5 pg/ml whereas dimers I and II showed toxicity only above 100 pg/ml. At concentrations below this, or with water, no visible reactions were observed at injected sites.
Discussion
On acetylation, in pyridine, the two pigments, I and II, gave two corresponding pairs of acetates, easily separable by preparative TLC and formulated as IAc 8 and IAc 9 , and IIAc 8 and IIAc 9 , respectively. On further acetylation, with perchloric acid catalysis, each pair of compounds gave only one major product, IAc 10 and IIAc 10 , respectively. The 'H NMR parameters of these compounds are collected in Table I , together with the data for altersolanol A (2 a) and its tetra-and pentaacetates 2 b and 2 c. It is immediately apparent that IAc 9 and IIAc 9 give rise to twice as many resonances, other than those from the acetyl groups, as any of the other compounds. This In the case of dimeric anthraquinones, there is evidence to indicate that they are not derived by coupling of their constituent monomers but instead, are probably formed in parallel with the latter from shared precursors [14] . In consonance with this view, nearly all of these compounds appear to have been isolated in only one of the two possible antipodal forms. It is therefore of interest that dimers I and II were found by analytical HPLC to be present in equal amounts in all culture extracts that were examined. This suggests that they may be formed by the oxidative coupling of 2a. The precise nature of this process, and of that leading to the alterporriols, needs further investigation.
The two dimers were found to be only very weakly phytotoxic when tested by injection into tomato leaves. However, in using this assay, we discovered that altersolanol A itself is much more toxic than previously believed. A fuller study of this matter is in progress.
